Balmer Absorption Lines in FeLoBALs by Aoki, K. et al.
ar
X
iv
:a
str
o-
ph
/0
61
23
66
v1
  1
4 
D
ec
 2
00
6
**FULL TITLE**
ASP Conference Series, Vol. **VOLUME**, **YEAR OF PUBLICATION**
**NAMES OF EDITORS**
Balmer Absorption Lines in FeLoBALs
K. Aoki1, I. Iwata2, K. Ohta3, N. Tamura1, M. Ando3, M. Akiyama1,
G. Kiuchi3, and K. Nakanishi4
Abstract. We discovered non-stellar Balmer absorption lines in two many-
narrow-trough FeLoBALs (mntBALs) by the near-infrared spectroscopy with
Subaru/CISCO. Presence of the non-stellar Balmer absorption lines is known to
date only in the Seyfert galaxy NGC 4151, thus our discovery is the first cases
for quasars. Since all known active galactic nuclei with Balmer absorption lines
share characteristics, it is suggested that there is a population of BAL quasars
which have unique structures at their nuclei or unique evolutionary phase.
1. Broad Absorption Line Quasar
Broad absorption line (BAL) quasars are quasars which show absorption lines in
UV resonance lines, with velocity widths of ∼ 2000−20000 km s−1. BAL quasars
are divided into three subtypes. High-ionization BAL quasars show absorption
from C IV, N V, Si IV and Ly α. Low-ionization BAL quasars (LoBALs) show
absorption from Mg II, Al III, and Al II, in addition to the above high-ionization
absorption. A fraction of LoBALs shows absorption from Fe II and Fe III. They
are called iron LoBALs (FeLoBALs).
Hall et al. (2002) discovered unique FeLoBALs which have tremendous num-
ber of absorption lines, so-called “many-narrow-trough FeLoBAL” (mntBAL).
We have searched for mntBALs by visual inspection of ∼ 20000 spectra of
quasars in 2.1 ≤ z ≤ 2.8 and 1.3 ≤ z ≤ 1.65 in the SDSS database. Hβ and Hα
emission lines in these redshifts are expected to be redshifted into near-infrared
regime. We have found 30 mntBALs on the redshift ranges.
2. Our results
We discovered Hα absorption line in SDSS 0839+3805 (Aoki et al. 2006) and
Balmer-series absorption lines from Hα and H9 in SDSS 1723+5553 (Fig. 1).
Presence of the non-stellar Balmer absorption lines is known to date only in
the Seyfert galaxy NGC 4151, thus our discovery is the first cases for quasars.
Recently Hall (2006) reports Balmer absorption lines in another FeLoBAL,
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SDSS J1259+1213. That quasar is also a possible mntBAL. The redshifts are
determined to be 2.3179 and 2.1081 for SDSS 0839+3805 and SDSS 1723+5553,
respectively, by Hα emission line. The Balmer absorption lines are blueshifted
from the emission line by 520 and 5370 km s−1, and the column density of neu-
tral hydrogen is estimated to be 1018 and 5 × 1019 cm−2 for SDSS 0839+3805
and SDSS 1723+5553, respectively.
At least four active galactic nuclei (NGC 4151, SDSS 0839+3805, SDSS J1723+5553,
and SDSS J1259+1213) have known to date show non-stellar Balmer absorption
lines. Although they are much different in their luminosity, they share sev-
eral characteristics. All four objects have Fe II absorption lines. NGC 4151 is
not classified as FeLoBALs, however, its spectrum at the low luminosity phase
shows many Fe II absorption lines (Kraemer et al. 2001). It is remarkably sim-
ilar to SDSS 0839+3805 (Aoki et al. 2006). Strong [O III] emission line exists
in all four objects. This attribute makes contrast to the previous observations
of very weak or non-detection [O III] in LoBALs/FeLoBALs (Boroson & Meyers
1992; Yuan & Wills 2003). The FeLoBALs with Balmer absorption lines do not
have strong Fe II optical emission lines. These facts suggest that the existence
of such a population among BAL quasars, and they have unique structures at
their nuclei or unique evolutionary phase.
Figure 1. Rest-optical spectrum of SDSS J1723+5553 in JH-band. Ordi-
nate is a relative flux density in units of erg s−1 cm−2 µm−1 and abscissa is
an observed wavelength in vacuum in micron. The rest wavelength is given
along the top axis. The best fit is plotted as a thick solid line.
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